Insulin action in normal and protein kinase C-deficient rat hepatoma cells. Effects on protein phosphorylation, protein kinase activities, and ornithine decarboxylase activities and messenger ribonucleic acid levels.
Insulin and tumor-promoting phorbol esters such as phorbol 12-myristate 13-acetate (PMA) share some biological activities in normal hepatocytes and in some lines of cultured hepatoma cells. To investigate the possibility that some of these common effects might involve a common pathway, we examined the effects of insulin and PMA on several biological processes in normal and protein kinase C-deficient H4IIE rat hepatoma cells. Protein kinase C deficiency was achieved by preincubating the cells in high concentrations of PMA, and was documented by direct enzyme measurement in soluble and particulate cellular fractions, and by analysis of immunoreactive protein kinase C concentrations in whole cellular homogenates. In the protein kinase C-deficient cells, the following actions of insulin remained at near normal levels: stimulated phosphorylation of the ribosomal protein S6; activation of a ribosomal S6 protein kinase; and increases in ornithine decarboxylase activity and mRNA accumulation. PMA stimulated all of these responses in the normal cells, but none of them in the PMA-pretreated cells. We conclude that insulin can exert some of its actions in a normal manner in protein kinase C-deficient H4IIE hepatoma cells (ATCC CRL 1548) and that some of the actions insulin holds in common with PMA may be due to common activation of one or more distal pathways. A candidate for such a distal step is activation of the ribosomal protein S6 protein kinase.